Key indicators: single-crystal X-ray study; T = 292 K; mean (C-C) = 0.005 Å; R factor = 0.053; wR factor = 0.117; data-to-parameter ratio = 16.3.
The binuclear title complex, [Co 2 (C 18 H 26 N 4 O 12 )(H 2 O) 2 ]Á-4H 2 O, lies about a centre of inversion, the Co II atom being coordinated in a distorted octahedral arrangement defined by one water molecule and N 2 O 3 donors derived from one end of a 6,9-bis(carboxylatomethyl)-3,12-bis(carboxymethyl)-3,6,9,12-tetraazatetradecanedioate (H 2 TTHA 4À ) tetraanion. In the crystal, numerous O-HÁ Á ÁO hydrogen bonds link the molecules into a three-dimensional network.
Related literature
For related coordination complexes of species derived from triethylenetetraminehexaacetic acid, see: Ouyang et al. (2007) ; Xu et al. (2008) . For a related structure, see: Song et al. (2003) .
Experimental
Crystal data [Co 2 (C 18 Table 1 Hydrogen-bond geometry (Å , ). (Table 1) between the O atoms of the six carboxylate/carboxylic acid groups of the H 2 TTHA 4-ligand and/or the water molecules, leading to a three-dimensional array (Fig. 2 ).
A mixture of Co(OH) 2 (0.18 g, 2 mmol) and H 6 TTHA (0.20 g, 0.5 mmol) was stirred in H 2 O (30 ml) solution for 30 min at room temperature. The resulting solution was filtered and the clear solution was left standing for two weeks. Purple crystals of (I) suitable for X-ray diffraction were obtained at the bottom of the vessel.
Refinement
C-bound H atoms were positioned geometrically (C-H = 0.97 Å) and refined with U iso = 1.2U eq (carrier atom). The carboxyl H1 and H5 atoms are each located close to a crystallographic inversion centre between pairs of symmetry equivalent atoms of O1 and O5. Both H atoms were thus refined as 50% occupied. The O-H distances were constrained to be 0.82 Å and U iso = 1.5U eq (O). Water H atoms were initially found in a difference map and refined with O-H = 0.82 Å and U iso = 1.5U eq (O). Several reflections, i.e. (0 0 1), (0 1 0), (2 0 0) and (-4 3 2), were omitted from the refinement owing to poor agreement. SHELXL97 (Sheldrick, 2008) .
Computing details

Figure 1
The molecular structures of the components of (I) with displacement ellipsoids drawn at the 50% probability level.
Unlabelled atoms are related by the symmetry operation: 2-x, 1-y, 1-z.
Figure 2
Part of the crystal structure of (I), showing the formation of a three-dimensional network by hydrogen bonds (dashed lines Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma (F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (ii) −x+2, −y+1, −z+2; (iii) −x+1, −y+2, −z+2; (iv) −x+1, −y+1, −z+1; (v) −x+1, −y+1, −z+2.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
